Treatment options for degenerative cerebellar ataxias are currently very limited. A large fraction of such disorders is represented by hereditary cerebellar ataxias, whose familiar transmission facilitates an early diagnosis and may possibly allow to start preventive treatments before the onset of the neurodegeneration and appearance of first symptoms. In spite of the heterogeneous aetiology, histological alterations of ataxias often include the primary degeneration of the cerebellar cortex caused by Purkinje cells (PCs) loss. Thus, approaches aimed at replacing or preserving PCs could represent promising ways of disease management. In the present study, we compared the efficacy of two different preventive strategies, namely cell replacement and motor training. We used tambaleante (tbl) mice as a model for progressive ataxia caused by selective loss of PCs and evaluated the effectiveness of the preventive transplantation of healthy PCs into early postnatal tbl cerebella, in terms of PC replacement and functional preservation. On the other hand, we investigated the effects of motor training on PC survival, cerebellar circuitry and their behavioral correlates. Our results demonstrate that, despite a good survival rate and integration of grafted PCs, the adopted grafting protocol could not alleviate the ataxic symptoms in tbl mice. Conversely, preventive motor training increases PCs survival with a moderate positive impact on the motor phenotype.
Introduction
Cerebellar ataxias are a heterogeneous group of neurological disorders characterized by lack of motor coordination and imbalance associated with other typical clinical signs such as tremors, muscular hypotonia, oculomotor and speech impairment (Klockgether, 2007) . To date, there are no effective cures for ataxias and the few pharmacological therapies tested persistence so far have revealed poor efficacy (Marmolino and Manto, 2010; Ilg et al., 2014) . Since Purkinje cell (PC) loss is the common and cardinal feature of these disorders (Sugawara et al., 2007) , therapeutic strategies aimed at replacing and/or preserving these cells may represent promising options. However, approaches based on neurotransplantation at the symptomatic stages of the disease have been challenged by the low receptiveness for full integration of grafted cells of the mature nervous tissue (Carletti et al., 2002 and Carletti et al., 2008; Carletti and Rossi, 2005) . The integration of PC progenitors into host cerebellar cortex has been achievable only when progenitors have been grafted into very immature cerebella (Carletti et al., 2008) . Thus, the window of opportunity for utilisation of grafting as a therapeutic approach precedes the common onset of the signs or symptoms of the pathology. Given this rationale, preventive neurotransplantation could be considered as an effective replacement therapy in the large fraction of hereditary cerebellar ataxias, wherein familiar transmission facilitates an early genetic diagnosis.
Among the non-invasive treatment options, motor exercise has been demonstrated to trigger neuroprotective mechanisms (Van Kummer and Cohen, 2015) and alleviate ataxic symptoms in both preclinical and clinical studies (Uhlendorf et al., 2011; Synofzik and Ilg, 2014) . However, the extent of this amelioration, as well as its endurance, is profoundly affected by factors such as the disease severity and areas of neurodegeneration, and becomes more limited with the progression of the pathology (Rabe et al., 2009; Miyai 2012a, b) . Motor training at early and asymptomatic stages, when significant neurodegeneration and functional deterioration are absent, might exert more efficacious and lasting effects on the onset and progression of neurodegeneration, as well on the promotion of plasticity changes supportive for motor functions, thereby affecting the course of the disease. Therefore, the present study attempts to understand and compare the therapeutic effects of cell replacement or motor training as preventive approaches 
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